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(57) Abstract: A solid polymer electrolyte which is 
excellent in thermal properties, physical properties, 
and ionic conductivity and is on a level close to a 
practical level, especially a wholly solid electrolyte; and 
a copolymer composition serving as a base for producing 
the electrolyte. The solid polymer electrolyte comprises: 
a copolymer comprising a block chain A comprising 
repeating units represented by the formula (I): (I) a block 
chain B comprising repeating units represented by the 
formula (II): (II) (wherein R 9 represents aryl), and a 
block chain C comprising repeating units represented 
by the formula (III): (ITT) (wherein R l3 represents aryl or 
heteroaryl), these chains being arranged in the order of 
B, A, and C; and an electrolyte salt 
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LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) Jt^g ARIPO $$|* (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ^ vT^It (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 
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mmz<i *>&m&jfi&yr2>z.£*>mm'vx>z>it. mmw-5- 120912 

^'£m* J. Appl. Electrochem. , No. 5, 63-69 (1975) £#$0 

h (A) tXf l/> (B) ££U tf>^T-^->fi^fC<fc0^m^$-&feABA 
m b U h U >yi7XMtt5il^f@Mi««$n 

TV^, (Makromol. Chem. , 190, 1069~1078 (1989) 

mmm<D^ b u y^^***t-r*fc86tctt^A<o-g-«^ttfMis*«»o, 

Z £ \t U A -f > ©MttlijH^ M £ b T <D P E O H * -f > © JBttR tflM X 
fc*!ll®a*&5C:££jg:i*U 0 tTCO'f * >&iJH4W: 1 0- 6 S/cmi: 

y p y ? ^a^#: \z*$ ^ x , * <d jtss * \z s >j x ^ v > (d £ -5 temm & 

P-;i/ T^Ul^-hm&O^WS^iibTfeH^b^pJtgii^O, 

(1) 5£ (I) 
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| "/ ♦ • • (in 

R 7 Rg 

(2) 7ny?mC&. i(III) 

Rio Rl 2 

~("| I"") - • • • (III) 
R11 R13 

(5£4>, R 10 ~R 12 te, ^-n-^n^iLd, tK^^^, SfcttC 1~C 1 0#Hb 

SHOilbrnffi-CfeSCtSr^achi-S (1) CE«©»»fHM*S« 

(3) ^yP^iA-C^, B-A-CT^bTBH^JbTViS^fi^T^S 
H£:&*HR<h-r<& (1) sfcfctt (2) R:IB«C!)i«^?B#Mfll. 

(4) ^ (i) -e*sns»05gb¥<ij&«©m^s^ lowiT-fesii:^ 
^.hT-s (i) ~ (3) (DwrnfrizmmoMfr^mfrnmn. 
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(5) 5£ (i i) T~mtsnz>mK)M\smiiL<Dm&mft^ 5sx±-c$>2>z.£&%fWl 
hTz (i) ~ (4) <D^-rnfr\zmm<DMttT®fomffim, 

(6) i (I I I) T^£n£«9SgLi|M£©m^&a«, 5«i:t$)^it^ 

(2) ~ (5) <D^-rn&iz§zwi<Dftft?mfcnmn. 

(7) 5£ (I) fC*5tt<5ma*, 5~ 1 0 OcD^iTtl^cDS^CTfe^^ £&WWlt 

n (i) - (6) ©^maMcKfcaKa^Htt**!** 

(8) 5£ (I) fc&ttSmT^ 10-100 ©^f n^©Itt*5C 
<hT3 (1) - (7) <Olr>rn^KE*©R$HPIBfMMHt, 

O) 5£ (i i i) {c^tt-5R 13 ^TU-;i/*T^>o, ^ (i i i) -ernzn 

(10) 5£ (I) T'i$tl51DIl*fit^ (II) T^^n^^OMU^fi 

^^^a^^mctc^^n^iiiojibm^co^ffcho^ji/it (d) / (d i) 

+ C)) #U/3 0~3 0/ 1 ©•Bffl-eftSJltSrWatT* (1) ~ (9) <0 

(id (i) -c^nsnoiiMts (in T^sns«o>gu*te 
din -e&3n*»DMb¥te©'&§f£© ; E;i/jfc (d) / (d i) 

+ ( I I I)))^l/3 0-3 0/ lOlSB^Sut^lim (2) ~ (9) 
(12) ^l^Ct^fi^S, 000-1, 000, 0 0 0(Di6BT&<5 

ci^ttts (i) ~ (id <D^-fnfr\zmm<Dmft?&i£nmn, 
d3) s^Dta^atfliiaisrwrsiit^tRt-rs d) - (12) ®^tn 

(14) TJl^U&JiUtt. 4^*7>*-^7A 

Ci^ittl) (1) - (13) OV^m^^SBtt^iiS^SM^K. 
(1 5) XmWSLifi* ■Jf^AlT^Sut^ttS (1) ~ (13) OH 

(16) ^ ( I ) 
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<^4«, r 1 -r 3 h Jtn^m&iLVx. Tkmw^. &fz\zc i~i omit* 
mmzmv, r^Rs^ ^L-cgt£jMLTt>=fc<, R 4a RtfR 4b «> t 

7is)im, ->u jimzmv. m&2~i o o <D^~?nfr<D&ik&mL. 

^4«r^-r^^D^^llA, RZS^. (II) 
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?Z> (16) fCfE«c©^S-&^, 

(i 8)^(i) T'g$n^iOlbW0l^^ i (m_t-c&3;i££ 
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#fit5 (16) (17) lZtZM(D&m&W. 

(19) a (I I) T«3ft£»0igU*{fc©S^gj&«, 5£A±T*<5£<i:£<Wr 

t trs (i6) - (is) ©vi-rn*MciH^©*s^, 

(20) a (i i i) T«sn**toigb*tt©a^f£^ 5£ii±-e»S3:t& 
#m<hT^ (i6) ~ (i9) (DVi-rn75Mc:fBm(D^a'&^, 

(2 1) ^ (I) IZ&if&mtf. 5~ 1 0 0<D\,*i?nfr ZZt&WWl 

(i6) ~ (20) <D^-?nfr\zmm<D$km&fa, 

(22) ^ (I) fc43W*mj&*, i o~ 1 0 0 <&^t^>©SESre*5 £££«f 
*£fc£-T£ (16) ~ (2 0) ©Vi-rn^ fce*<D#fi£fl:, 

(2 3) St (I I I) {C^£R 13 # t 7U-;i'gT&D, St (III) T«S 

nzmvmisM®:<Dm&m&5&>±T*$>z>z\z:&ftWLt-r2> (i6) ~ (22) 

(2 4) 5S: (i) -cssn^ffioigumffit^: (1 1) -e^$n*«03gum& 
r^sc din -ea^n^^0jgL^{4cD^th«i:© ; e;nt (d) / (d i) 

+ (I I 1))) 75U/3 0 — 3 0/ 1 (DmmT'&Z>Z\£&WWlt-?Z> (16) ~ 

(23) <D^~?tifr\ztzm<Djam£&. 

(2 5) $in&&<D%:¥i%Tm& 5 , 000-1, 000, 0 0 0 ©ffiH-t?fc<5 
£<h£4#M£-r& (16) ~ (2 4) <zn>*Tft2M;:fE*fca>&S£tt:, 
(2 6) 5^DM«Ijl*ft5C t^ttS (16) ~ (2 5) O^-T 

(i6) ~ (2 6) ©vi-rn*Mcas«o*a[^©$gji^ffi^i3i/, 
(2 8) <t>e*tt*tt5#'jT- t^*> h (pi) t-(*>fcm&&m 
sat>*UT- t^*>h (P2) *-&tr#u^-**'rsiKT?*oT, 

(2 9) P l&tfp 2 £^tr^U P2, PI, P2 0J8TE?iJl/Tt^ 

J^UT-TifeSCt^in (2 8) Kf2«GK 
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1) #£W<Bift#^B#tt#HlCfflV>&nS#S£# 

igL#tt*^py^«A, i£ (i i) -e^^nsfsojiumte^^r-rsyay^ 
^□y^ffiA^fcttBt^viTiC (i) (i i) -e^snsttoigbJ* 

ESNS^bT^Tfc, S^«^©ffi<Z)*^(&*ttSA.*T?«g^bT^T 

l b«kViii&«i*'r*. *Jfci*te£bTte©m£lft&£*r»£, *^U7-t 
yX>htfeott)i^o tT-fe, S^Dy^^i, B-A-CWHiT^-^bT 

bT^bx^s^^^ic^-rso 

n-^a« -fV^n^S, n->^;i^ s 
ec-^Jl^ -fV^;i/g, t-y^;i/S, 7i-JH, ^-^^Jl/ft, ^> 

-ioo©^fn^ii[&ii, 5-1 o om^n;^<AM$c#W£b<, s 
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r 5 «, TK^m^. x^;i/S, n-^ptr;us, -YVT/ntrji^ 

n-^^;i/S, sec-^;H, -fV^^;WS» t-Zf^-JVm, n-s\*>s)l> 

- hum. ^h + yl, 7x/^xS%^>^b7K^^-^vS, ^^;w^^*> 
$?£b<, ££>tc2 o«±wii^. 5£ (i) t^nsioiuttit, 

Ulx-K + Tv*Ul/-K 2 -X h^v^D tf>^ 

0iMtt2~lOO) T?VU-b. Ih^y#'JIfl^>^U3- 

-K * h+y^u tri/>^u p-;p (^Dtri/>^u p-;i/^#tei!c«2 

-10 0) 7y-'Jl/-K ih*y#U -Ju\L V>Wu-)\, (*y-) 

7i"JL'-h 1 y'xy'^v'/tfU y'D t!P>y'U P-;i/ 7^JI/-K 4? 

Ulfl/>^U3-J^7 7y->J!/-K 2 -b Hn^'>yD tf;i/ 

50 7i"JU-h, #U7°olfl/>y''j3-JKy 7^7<Jl/-K ^ 'J 
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2 h + '>#Ux^^>^un-;i/-^U^D tTl/>^U u-j^ey 7£? 

7 D+y^uif i/>^u <*^) t^uu— K r^i/>7-PM 

Ev-U-Xj C:£ ( I ) fCfct^TR 1 = R 2 =tK^M^, r 3 = *^;i^ m = 2 
~9 OtCfflS-rsm«<*:] <B 7tm*->#'JXfl/>^U 3- 

;u (^^) 7*1)1'— K ^>^jmy#UxfL/>yU3-jy (**) 7 
fUl/-K h U ^^yUM+y^'Jxfl/>^'J (**) 
— K t -^f^^^^^y'J^^y^'JXf V>^U xi— ;U (**) 7* 
U 1/- K ;* h3f S'tf'J X^1/>*U X7-;U->* p/\^-fe>- 1 -#;i//tf^>I/ 

^ (i i) T^snsfcoigunMa** r 6 ~r 8 «, ^-n^nsftstc tkh 

g, sec-ym -fy^;n> t-7^)i>m. 7xx;i/S, -j-?^;^ 
^>v;p»#cdmsis i - i o©#Hb7k!ia£3tu R 9 «, 7i-jh, mm 

ADy>gf, X^S, n-~7u\Z)V&. 7iXJH, 

^ (i i) -cm^n^>momvm&(Dm^m\t. sj^iwsk, s^ki 
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>, 2, 4-i?*7-)lX^U>. m-^PPX^l/>, p-^DP7.^1x>, 4 

i i) ti$ni)i d i t#&^t 7 * i < {aists ^ 

5£ (I I I) T^$n&8iDjgLJiM£*, R 10 -R 12 lt ^n^n^tc, 
T)Vm. sec-^JH, ^V^fJH, t-Zf?-)im. 7x^H, ^"7^ 

io^lftStLT, yymm^. 2U)VW,T. SfcttyDA^ 

S (I I I) T^nSiigOMLmteOfi^te, 5^±£?£L<tel 0J£A± 
T^^^tMtn. 5£ (I I I) TS^tl^^Oigb^ibT, JMfrtfJ 

i i) ^m^n^mKi^vmmzmm^n^t^^^n^mmi^'cm^-r^zt 
(t-r-Sc ft (i i i) i?mzn& znzvmv mis &mz. iii$ttt>, 21 

>, 2, 4 -> ? ^^;U7>^l/>, m-^ODX^l/^, p-^nox^l/X 4 
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tru>?>, 2 - t*x;i^y >j 4-t , -ji/+yu>, 2 -t*^;i/^^-7oi>, 

^BJO^M^te, i£ (I) ~ (I I I) T^£n&!iMb3M£<hM&£l§ 

f$C{C:j3^T> 5£ (I I I) T^^n^^Djgb^fi^^^^V^^W^Oigb 
ife<hltffl^l)i^^tl). fib, i^«9Mbm&{C|j|^^n^<h#^^n-6 

-ZT^-)V, 7^ U;« t 7^U;i^>^D'\^>;K 

(^^) 7^y;i^^>^;K TW)vm-iv#)V-)v. 7^u 
;i^s^>?n^>^x;w 7^ u;u^ 1 -7^>^;w 

7^7 ij;PB| 1 -x^>7^>^;K 7^U;i^3, 7 

-S?*^- 1 -7^>^)V. 7^ l J J iI/ihUy^PT*-Jk 

^n-^DtfJl/, (*;$0 7^'JJH^fV^PtfJk 7^U;^2-X^ 

;i/^\^->;w, 7^UM-fvfy;k 7^ u;i^-r 7^5p;k 

UJHfh7tHo7 7^> 7^u;v^^h^k HDtf^-;p, 

^) 7^U;HI3-t*Vy^D^yjk 7^ UJUfe^D"?^ 

7^ U;U^;*A*DXy b 7^7'jm 1, 3- 

•7'^^x>, -fV^l/>, 2> 3-i^^^;i/-l, 3-Zf*i?JL>, 1, 3-^ 
>^X>, 2-^^;P-l, 3-^>^X>, 1, 3 -s\JrVi?J:>, 1, 
6-^\^itvX>, 4> 5-^X^;P-l> 3-^^^i^X>, 3-:/^;u-i, 
3-^-^7^^X>, i7 0D^l/>/j:£^yX>i, N - ^JUT b< ^ b\ 
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$e>(ci, ^rttcic (i) - (i i i) T«$n*»ojgumtt«:^fiJc-rsm 
^(h^S^prtg^:— fi^^^rb, a^fcTic&S* #;i^*5>;ug> xtf* 
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7uy?mc\z^i£n%mDMvmz<D&m<D*:))/ik (d) / <u n +o> 
«. 1/3 o~3 0/ 1 oiefflTfe^o^^L^o ^ (i) -c^nzmiofe 

MW#i4^#<=>n&^o s (i i) Ti^nsioiu 
yp^ncfca; (i i i) -e^^n^^iojgbmft^^tf^^tc, ±is 
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•c x m s n z m o ii b ma & ^ t \t & c t a* t # & » 

*fc*58W«^m^«:o»[5p^^Stt, #KRB5££n&^\ 5, 0 0 0- 
1. 0 0, 0 0 0©IBBjW*LV>. toWfttttfi 5 , 0 0 0J;D/J^^ 

\z\t. mmftVk* Vomm&fewi&Tv. 1, ooo, oooi^^^t^cii, 

JfcJBtt, SfcttlSItt^fiTtS. lif^^fi (Mw) 

* (Mn) <Dit (Mw/Mn) «f#K:fHI®Sn&l^ ftJHt5 5^Dfi^li 

StigSr^^TS^ifetC, 1. 01~2. 50, £ €> K 1 . 01-1. 5 0 <£>I6B 

2) #M£#©»lig;£ifc 

^mo^m^mt, tie^: <i v), <v>, &^pyi?tctUTit; (i 
i i) ■vmzn&mvm^m&^&tsmtuzte. s (vn -essns^ffts 

^a^M^jiTsu tf>^7^;wa-&ffi> ^t7^;na5'j tf>^5>> 



Ri R 3 

I I R „ R 8 

C==C ?6 

|| • • • (IV) I 

R 4b ? 



r 2 R 4b f y ... (v) 
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R11 Rl3 

it (iv) ~ (vi) cfioR^RnH mmtm^M^m-r ^ & zizmfc 
H) i (iv) tg^nsM^. Uk*>y7^*JH^i:^5^T, 21 

(□) ^ (iv) ©ftfrotrss (v) T-i^nsi^^ffl^, ^^m^m* 
*m^. mz (-r) tw\m\zft^, ^^^m^ny^m^w&vxm^^'^ 

m & m ^ -r & £ £ a* -e ^ & 0 

•>A> P^^A, -y^r^, ^<Z>^J$^:gig 7 ~ 1 1 ^tc^ (B«^£if rft; 
#^J£SflMl&gT!fl4Ji£j ( 1 9 9 3^) fe®<7)Jl8$gm t J: 3) tW£L^< 

mi^nzo tpxh)i7'— t y&tfiff$i v^o z\nz<D&m\zffi{iLVTmw$:j&£ 

h ^)i-y^)l^Xy >m<Dm.m$kl 8~5 4 CO h U7'J-J^7^f 

xfji/^7^x h u 7 ^ >^^^^i{c 3 ~ i 8 © h u 
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;K 4 --r v tf;i/ h;ux>, ->^D^>^>>x-;i/h;ux>, < >5^x;i, h 
(y^;n, jL^frmuE&c 1 - c 4T)i*)imu£), 7^5--)im 

(k'XJH, 7'JJ^i:CDC2-C57^-JH^a, y;b^x;us, 7 
)Vu^-^m h*yS^£(DC 1 - C 47J^ + yS/J:a, 7 )V u * >> ft )V 
^x;i/S h^T^l^XJVg&^CDC 1 -C47;^^Fy-^^-JH^ 

£), y^>;us C7-fe^;H&£cDC 2 -c 5 7y;^a, 7iy)i^-^^m (* 
)VS.)Vm. 7 tf ^t*->lS £0 C 2 - C 5 7 y Jl/t* yl^: i*) , ft )V#* 
z/Jim. tHa + yJH, 72. ym. 7a HI, -hDS, y7/I, 

f^x^rJH, ft^rh>I, ftl-fiH, ADy>m^ (i&li. £3§fc 

n^>^> ? Xx;i/^<JfO 1 ~ 5i©^^ST'Si^nT^T 

h^>, Ih + y, ^h + yS^a, 7^)Vm (7-^^)1. 7"D 

-h^ /3 M7f;PS, lADy>l [CN, ft->7t-h (SCN), 
■teUS y7t-b (SeCN), f^Py7t-H (TeCN), SCSN 3> O 
CN, ONC, 7-/H (N 3 ) H 2 CK ^^^^"^^1 [NHj, 

NO, N0 2< N0 3 , Ifl/>y75>, yXf l/>h'J7 5>, h U :/^;U7 

a 1 , 3 -sM v^d 4, 5 -^^^Jiz-r ^ ^v— 2 --r u ^>> 

fcTU^>, 7it>hDUX y7it>hDiJ>^Ii7it>hD'J>, 2, 
2' : 6', 2"-^-tTU^>, If U 5 >, ^J)HJtfr^7 5 >, 4-4 

'-fy (5-;-JW -2, 2' - fcfhf'J 5?>, ^~>7*- K O, S, Se, 
T e CD b k* tf U > > T^WU-f ^ y tf U v> >, 7)V*r)V\£\m*J-)l7 
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fu^ja^kf'j^x hu (tru^x;^^;],) 73>6t*] ig£WbT 

■2 A, WUU (h'J7^;^X7^f» p -~>*>;i^X^A, >^DD- 
V (HJy^>^7^» T^'JJWl^x-^A, >^nn (i^D^^X 

^DD (/jHJl/tyl» ;i^xr7A, ->X-^^DDk*7, (2, 2 ' - t* 
tf'J^» ^r^^A, yi'DPh'JX (1, 10-7xt>hoU» ;|/^X 
r?A, ^Mz^DDh (h'J7x^^7-f » ;Uxxr?A, 

^□DyyD^>^yI-JH:7 ( h U 7i-^7x7-f » jl/f-7A, 
o-f>r-JHi7> (h'J7x-Jl/*X7^f» jlz-r-x^A, yth'Dfh7 (h 
U7x-MX7^» JU^X^A^rt^tf 6*1, #IIyi?ODf'J7 (HU7 
xx;i/7jNX7>r » il/f-7AXiWDO^>f-Jl'k , 7 (NU7x^MX7 
^» ;i^n^A, ytFDfh7+7, (h l J7xrjl/*X7^» JU^X^A 

U7ix;u^x7^» xmtegfc, v (hu^;ur^y) ~mtm. h'J7x 

~)V-fo7,7;(> = mkWi. (l-7ot) X^;i/^>if>- h U X S + ;/*7 7 
^>-x^fctfc, (l-^Pt) x^;i^>i£>- h 'J 7izj«X7^ >-x 
Uteifc, (i-^d^e) x^;i/^>if>- [ 4 - 4 ' - v (5-yn;i/) -2, 2 

'-t:eu> ? >] x^fc&, x^;i/^>-tf>- H U -n -77)V7 

S.;--0k4t&. IfJK >t*> - h U - n - 7"f 7 > 

-Xjlfcifc, hU-n-7fW77^>-Iim [4-4'-v (5-/X 
;U) -2, 2'-tftfUv f >] XJMb&, ^ h^T^^l/T^X^AH/ND^ 
>"ffc$c (II), ^^J^-Jl/y^D^>^yI-JP37M (II), 

x;i/>-^D^>^>?xx;mfc^ (I I), y*;^-jk>^n^>^yi-ji' 
mfc$c (II), >T i -;i/3^{b^ (II), ^^Jl/7^-;K>^ 
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— ;HMfc8c (ii), viDV-ft—M y^-frmttk (i i), z?%)V-#-)vy )V 

jrU-fraVik®: (II), VtDVOfrzL)],? )V*V-)V§kik&: (II), 

(in, l. 3-sm v^o tr;w-4, 5-s>*^;i> 

(in, ^^j;p^-;w>'^D^>^^x-;«<b;i'T--^A ( i i), 
$>#;v#x;w y^-iVBVitiv^-VA (in, 5?*;w#—;k ;m 

ft^rZOA (II), istDVX-JV^ >T-JHfbil/f-OA (II), 

#x;i/7ji^i/x ;i/3^<b;i/^-^A (i i), -JtDV^zDvy )V^ru^)vmt 

(II), i?ti)V#-)V7)V*l'-)Vmt)\''r-Vl± (I I), v^D 

d-v-2, 6-ex [(y^ws;) (^-n 2 ) tfu^>^f 

x^a (ID ; #;i^x;i^# o^>* >>xx;i/3 CMfc 

xy>yji/ (ii), ti)iTS~)iy>7U'<y5>i?x.-)V$kik~v>T)V (i I), 
#x;i^#a^>^s?xx;i/ifc{fcxy*-;i, (i I), #;u#xji^ y?-)VB V 
ik-vt-jv (ii), #;1/#xjm' >xx;i^tx^x;p (i i), *;^x;i/-r 
>T-;Hlb-7^Ki i), AM->iP7Mi/-;i/3^b-y^jKi i), 
ij)^=.)Vy)V^u^)V3^it^y^)V (i ih x;W7;i^i/xji^t; 
nydr;p (ii), ^;i/^x;i/7;i/^-l/x;i/jtg^x^^r;i/ (i i), o, o'-v 

7^>-Ift-^^k (h»Jn-7*W5y) r^-y^jk 1. 3- 
7^h^ ( h 'J 7x-JHX7 -r >) -y5-)lfcE(D—y5-)\smft ; 

^-;i/y7o^>^^xz^3^fb ; eu7f> (ii), mj#;u#x;w># □ 
^>^e;izji/M : e , J7*T> (i i), h l J*Jtok>^n^>^yi-^ 

Ilb ; eU7*T> (II), i^NTU-^-v 5 (2-y^5 1 ;k7$/^fJk7i- 
;W) 'Jf'7A ; &U7*f>, yN7'J-;V- (2-y^^7$y^^7i-^) 
-^^- | J^A j E'J7't>, yN7'J-JH ( 2 - i?*?)V7 ^ / *^)Vy 
i-JH - h 'J / ?Jk> 'J JMf U ^OAt'J 7r>, yN7'J —)]/— (2 
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U7^>^#:; N'J*;^-;k>^D^>^yl^3^^>^r> (II), 
hU^Mzjk>^P^>^yXZJH^>^f> (II), h'J*;^- 
)li/#U'*>9 5?JL—)M&4k9>#7>7-> (II) 7. T->$g<£ ; V 

fi)V#-)V>>>7U^>?*JJL-)],urt)Vb (I) &<if<Z):3 A*;Wh^ft: ; b'JtUV 
#-;i/y/;D^>^i;i-jK>^> (I), hU#;HS— ;U (tf-JHs&ni 
y?z/jL-)V) (I) ^t'®7>^>^; h'J*J^^y^n^> 

^vX-;H/~«^A (I), v^^VtfT. ( h U 7oc^;UtJnX 7>f » S^itU 
-^7A^(DUr:^Afg#:, MJ ( h U 7 irWX 7 ^ » iMfco v7 A&£<£> 

^1, y7xt>XniJ>^li7xt>7DUX 2, 2': 6', 2"-*- 

- 4 ' - v (5 -y - ;i/) -2, 2'-h*kru^>] ipo, 7^7 yitftzyj y-v 

[4-4'-^ (5-yn;U) -2, 2' -fcft£U>?>] 3^->7*- hSfl, 
O, S, Se, Te<Z>8E&bfcH KU5?>«H, 7;MrJHf tf U J1^7 ^ >^7 

;i/^;ns*hu tru> ? >^> 5 (tjwi/T^ y) 7;wt!U^>w^yyt 

&i?JL-)l3 0<kmi (I), ^;^-^y^D^>^yXZJl/3Wf-^ 

A (I I), )vy 2 u^y?*jz--)\,BVik~y'r)V (I 1) fc£j&t# 

ffli^ns. c©«k-5&t»AD^>^«ttiixtt2i£ii±i!a*^fT« 
€rs#, 0ij*.fcf, tis^: (vi i) xtt (vi 1 i) T«sn*Aoy>^ii 
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z 2 




R15 

Z 1 S °2 R 16 . . . (VIII) 

S^r^To R 16 tt, y^D7M;H, 

gil^LTWfeiK Z, tt, A D y >If XttA O y >Hf &^tf 
g£^b, Z 2 it. Z, X«R l4 -R l5 <i:|W|1IIOlci*^^-r« /\py> 

gftitii, ?ym. mm. a^^^t'^i^Tfr, stic mm. 
3C7**«»*b^. H5ia7';w^r;w*tbTtt, *3=-;yS, n-zfu\z 

y^fr&teizOC 1 - C 1 2 7MjVS^t*^J^-etl)o y^o7WS<h 
ITU isZwO^lVm. S^D^^S, i/2U*2?-)Vmt£}i<DC4- 
l 2i/>7U7)V*)Vm (iftL<(iC4-C8yi7D7Wl) UZtfMmT' 
%Z> 0 7U-M<!:LTH 7i-jk hUJk t7f iH^:<!:©C 6 - C 1 2 

7'J-^»J^f, 7 7^;HtbTtt, ^>>>;k 7i^?jh^ 

i'0C7-Cl 4 7 7KiH/.i:i:«T"f5 0 ^t 1 □ JSC J ? : £^tmttt££ b 
X\t. 4>&< £*> locD^xamT (^^. m^X«a^^^co^T-n^^) £ 

&£oflgJfr;6£c i - c l o + ; 7i/+y*az;n 

75:<HC7)C 6 -C 1 2 7U-;U^^v--^;P^-;i/S7S:i:), 7 is)V3r**/m (7 
-fe^JM-^rvg, :/D£;t~;U;**^gft£cDflg]^C 2 -C 1 0 7yWy 
S);^>^/^;U^-*f>S75:^(^C 6 -C 1 2 7U-M^-M+yl^:i:], 
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trb>m TM^)VmUE(OmmmC 1 -C l 0 7->;H ; 

^fJH^i:0C6-C12 7'J-JH*i^-Wj:a, JL-f-)Vm (*b* 
X.h*ismt££<DmffimC 1 -C l 07)VU^-^m 7x^yl> ±y 
h + vIS t'© C 6 - C 1 2 7 'J -M + ->1^ i')> ts t Ho 

*><)im. 7$;i, 7 5FI, -f^/s, ->7;s, - hni, ftxxf^ 
^•^-^h>«, ^^-x-^;i/» (^b7;W«> M7'j-JH^i:) & 

sb^Any^b&^cte, stfiB^ (vii) -e^^n§ADy>-fk^b7K 

>t^h», mtt (V) ti$ni)7/^-^A5'f H (AD^WbTJP 

d7JW> [Jfiffc*? 1 ;!/, §kit*3-)V. 3Vit*^)U. mt^)i, Hft:x^;i/, 
3^fbx^;i^ &{bn-:/o tr;k ^bn-:/Dfcr;K 3^bn -yo tr;K m. 

*b t 3-^b t -•?^)ite£<DC i - c l 2 t )V*)V=e; f ; v 

^DD^^X y^Ot^^X ^3-h^^>, 1, l-y?DDI^>, 1, 
l-y^O ; El^>, 1, l-^3-HX^>, l-^Dt-l-^DDI^> > 
2, 2-yi'nn^o;l> 1 2, 2 -vt/D^E^D A>, 2, 2-y3-H^D 
A°>, 2-^DO-2-3-K7'PA>, 2 -^D^E- 2 -3— Y~7un>UE 
®yADC 1 - C 1 2 7J^> ; A u? yit'sZ o 7)V*r)V (->^n^^)l^ 
uy^ K, v-^D^^l^a^-l' K&£G>C 5 -C 1 0 yi7D7WA7-f 
H££)L AOy>|bTU— ;P (^nD^>-lf>, S^DD^>-tf>&<i;CDAD 

y>ftC6-ci47>j-;^a, Apy><bT^;i/^;i/ (*&fb^>^;K H 
<b^>v^> 3^b^>^;K i£fb^>Xt ku;^ ^>XtK'jjk i- 

->?h\ ^ri/'J k>y7PU H, =^y'J U>y7*P5 h*, *->U l/>S^3-^b\ 
>?^on7a:XJ|/^^>, y^DDy7iXJM^>^:i:©C 7-C1 4 7 7^ 
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3^>x^;k 2 - :/n^E-;/u tf^->^^u ->^;i/^^;i/, 2-^u^e-yotf 
^^□^xjk ^□DTOtix;^ r/D^E^hx 2 -zru^-zfu\f^r 

D-rvgss?x^;w, 2 -^u^^ vmm*^)i. 78§$?x^;i/, 2 

-3- hw v»«*^;k 2-3-hM yMi?M2©ADy^tC2 - 
c 1 2^y#;u#>&©c 1 - c 1 0 7;i/^xx5 i ;i^B&7;i/*;i'X7 > ^Ji/ 

^7Jl/^^JHXfMi: (ff*t<liAO^r>tf C4-C 8 / #;i/#>^ 
0Cl-C47jWHXfMt') ; 2 -^O □- 2 -^HD >m*J*^ 
)V. 2 - 7 O D - 2 - / f J1/-7 n >i^X?JK 2-^D ; E-2-^f^P> 
fi&v^^K 2-^a ; &-2-^fJV7D>Sl!WJK 2-3 - H - 2- ^^ 
Jl/7D>®|^^5 : Jk 2 -3— H- 2 -*3^l/vn>®?>*x^;i/* 2-^n^e- 
2, 4, 4, MJ^f JV-^MJH!^^ Wci:i'(DAay>^f C 1 - C 1 4 

&mt>)v-$>w.<Dc i - c i oTJKJkx^fjy ($?£u<teAD^>^-*rc 2 

-C8y^M>H©^Cl-C47mx7TMi*), y^np»l, ^ 
r/O^Elt^ 2-*DD<Vg&«, 2-7'P : e^VlSi!^i:©;\D^>^tC2 
-C12M^>i/<t»Tt5 0 ADy>^h>tLttt, flSIAfcf, 
2-i'DD7th>, 1, l-y^DD7th>, IfMPD^WhX 
1 --fu^x.^)VJL^)V^r b>te£<D/\u<y>ikC 1 - C 1 0 7)V*)\<-C 1 - 
C 1 0 7)l*)Vfr b> ; 2, 2-v?^DD7th7x/X 2 -7*0^ 
07x7>^:i:(DAa^>ftC 1-C10 TJWl/- C 6 - C 1 2 7'J-J^ h 
>^£«"Cf5, Any^fxh'Jj^lTH 2-7"Dt7"DW-h 

(vii) xmznz^uyyik&yo&mz. z^4m<os\u?ym=?*^ts^ 

T> ^nn*M6:t*fi5hUADCl-C127W>; hU^DD7i-JM 
^>&£'cDC 7 - 1 4 77W/\7^f K ; 7-t^)l b U*£te*;? AD 
y>^^"C 2 - C 1 2 ^7 ^;1/7^>SE(DC 1 - C 1 0 7^+^xXf^; 1,1, 
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1 , - MJ 2 anTiz N >t&E<DJ\ntf XtC 1 - C 1 0 T)V*r)V-C 1 - C 1 

it^m. ^p^huiib^^^^fh^ADc i - c 1 2 7M>^t 
h'j7;i/tohijifbx^>oj:5^4i^iA.§ADy>ii? 

itfifE5£ (VIII) TfSSn57M-Jl'A7-f KtbTH fl^tf, &Yb* 

? uu*?>7s)It£—)V. mfrJn^*? >7,)lsfr-)l. ^kik^u^*? >X)l 
7ts~)V. svfcyn^t&yxJlfc—Jl. Ifty^Dt^^^XM^Jk 1Mb 

>x;i/JiNn;K ^fba- K^vtjw*-^ a Vita- >7ui/*-;k 
j&fb^a- F^^XJI'*— ;k My5- F**>;*;i'3fc=;v, a^fbva- 
H ^ ^ >x;1/*-;k ^b MJ ^ p p * * >x;i/*:^;i/te £<7>Jigj]£#57jP/ft~ ^ 

H) ; ^b^>-tf>7 l ;p^-;i/, JUb^>i£>7Ji/*— ;K a^>fb^>-t? >x;u 
^bp-^^;i/^>-tf>x;i/^-;w, Mp -*^;w^>-tf>x;i/3frr: 

^<bp-^pp^>-tf>7Ji'*~;K a^bp-^pp'^-t^xji/zfr-;^ j& 
ftp-* h^r'>^>-tf>x;^— ;k *ibp h^>^>-t?>7Ji/*:=.;K a 
•Wbp-* h*$"*>lf>;*;i/*=;K &<bp -— h p^>if n 
fbp -n hn^>f>x;i/*-JK a^fbp h u^>M.y*)Vfo~)V. mt 

ftp -7$ J zS7V^>-V>7s)Vft—)V. mt-2, 5 v 5 ^PP^>-tf>X;i//^ 

rn.it- 2, 5 is* b*i"<>-&>7>)i'&~)\s. mt- 2 - 1 fp*->- 3, 

-1-79 V>7.)lfr=.)V. mt (5-7$/-2-t7^l/» ;K % 
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Tte^: (ix) x\z ex) T^^n^^^r^i^^^fflT-^^o 



R 



17 



-Mi 



\ 



'18 



'19 



(IX) 



»17 



R 



18 



-M 5 



^20 



(X) 



R 19 

>y-)ASc, -fyMJ^7AY&£\ j^gm 1 3;&7tffl<hLT*^iilB, 
-^AAK #'J?AGa, OvOM nf ^tSCt^T't, S 
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c, B, Al, ^^ICSc, A 1 m&fff $Hs<Mtk-?Z>Z £tf-VZZ> 0 witZMZ 
^J^-T^^^^'T^, mz. Ti, Zr, Sn^»SK«St5i:^Tt 

So 

n-7oe;ws, -ryyptf;i/S> n-^;w», <y^;n, t-:/^;us 

^£OCl-C12 7WIf, y^PTWSiHH ->^p^>^;W 
yi7 0A + yJH, y i70t^f JH^i'CC 4 - C 1 2 y^/07MJH 
($?f;L<teC4 -C 8y^D7;WH) 7U-JHi:LTH 7i-Jk 
h'JJk 1 7 f if © C 6 - C 1 2 7 'J - , 77JV*JHtbTH 

1> 9 J)V. 7x^^S&if©C 7 - C 1 4 7 7;WH^^Jit§^<h^t 

~>S> y^nA+yM+yl, y^at^f ^+yS^(5:©C4-C 1 2y 
7D7J^M+y|, !ff*b<ttC4-C8y^P7Wt + yS^ 7 7 
J^;W*yItLT(i, ^>yWyI, 7 :x*^;W:*- + :y»& E<D C 7 - 

Atris a p ? yw^skftv mmm r x 7 ~ r 2 0 ft&fEflHt** 
±&ce$g, wahtc i - c 5 7;i/+;n<js-oxiifn^itnT'b«k 

<, u© e ):'5ftti7U-JWyS©I^jtbtH 2-^^7i7+y 
3 -*^;U:7:c 4-^fJl/7x7^yS, 2-IfjP7i7+y 
3 -JL=?)V7 jc7 4-If^7i/+yI, 2, 6-^f^7i 

y^->S, 2, 6-yIfJl/7i; + yS, 2, 6 - ^ V^D t!Jl/7x7^y 
2, 6-y-n-7fJV7x7*yS, 2, 6 -y- t - 7^7x7+y 

>If, 7J^)V&s Ih + yS, -fy7"o^yl, n-^h^->S, s -:/ 
h*~>£» t - 7h + yM(D7J^ + yMt*§, 
W82^ (IX) T'I$tl5^#iilTH #J*J;£, TfrS. -V A7)Vu 
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F [7^5^^A F UX h^riy F\ 7)\s$ ~0 A F U -f V >^P tf*-> F > 7 J 1/5 
x^A F U s -7h*~> F\ 7JR^^7A F U t -7b*~> F\ T;i/5xC7Ah 
U 7xy + i/h7it'©7JRr^AOC 1 - C47J^ + yh*Xtt7U-^t + 
-> F ; *^)l/7)\s2.-VA\iX (2, 6-^-t-^7i7=lr^F) 1 
)VT)l^~OA\iX (2, 6-^-t-yfJ|/7x^yH), ^fJI/7i^- 
r7Ak*X (2, 6-y-t-7^-4-^^7iy + ->H) T)V*r)V 
T;U5^r7AT U— ;M-*>' F&^iU 7J^^9AA7< H (H^bT^ - 

-f ^(DT;u5n^A^;i/-f7>^ ; iSiST;W5 a^;k x&fc*h£-r 
aasas; (x) <Dik&yotLTiz, ^^>T;i/3^>- f (^*>xF^ 

j*F*->F\ ^^h^Ih+vH. 5 1 3'>fh7n-7'D^->H ) 
t- F^-f VT^P^yH, ^^>^h^n-7 r h^->h\ ^^F^t-T'F 
*'>F, f^>fh77i7*->H, i70D^>KU-fV7 a O^ + yh\ v?^7 
OD^>^ V7°pj}?^S> F\ hij7DDf^>-fV7°n# + y^£) ; J- 
^>A7^fH (mmt^^>. m$k\t^?>. WBV\t?-?>UE) IzEtoT* 

u-tJA't F 7Xh + y F, v?;H3-«^At- F^ n -7°u**y F\ 
Afh7-fy7"D^yK> ^;i/3-^Axh^n-^h^->h\ i^p-^A 
t- F^ t - fb^y KJ5:i:(DS;^Z'7A7^ + i/H, E3^b^;i/3 - # A, 

^<if©xX7;m^r->F, ra^bxx, Baufb^x, Eaa^-fb^x^^o^XA 

>, i;;m-^ARtJf^XA^ai#?snfc^jRfb^« (4#^^mt;P3^-> F) 
WAH T;u^nr7Az;i/zi^v' F (7;Rx^Ahuxh^y|>% 
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3-9A7i^^yF (^;Uzi-^A^h^-f V^Uif^^YUE), )V 

^75 >, yxf;i/7^>, ^-n-^otf;w7 5 >> v 5 — ryyptr;WT^>, 

y-n-y?Jl^75>, eoU^X bT^Uv?>, 2, 2, 6, 6-7^7^?- 

btl^e<l(:fi> NU^f^75>> h'Jxf^7 5X HU-n-^otf;U7 

h'J-n-7'^l/7$>, V^D tr;ux^;i/T$ >. N, N, N', 
N' -9- hy ^^)l^]yy^T5. 1, 5->?7-tft^>^P [4, 3, 0] 
y>-5-X>, 1, 4 -5? 7 If lf'>^P [2, 2, 2] ^-^7^>, 1, 8 - v> 
Tlftf->^7P [5, 4, 0] 7 -±>m*®\7K-rZ>Z£tf'V%Z>o &tz. 

m-ft?fii\z. lmmyfflft, 2Wi7*>mft. Rt>*3my$>^^e>)i^ 

^X^;i/^>^i$ >, 4- (2-75/1^) tr^u v^>^^^j^-r-5cit^ 
5/1-10/1 (^EJi/Jt), $f^u<«o. i/i-5/i (^;ujfc) sg^-e 
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£££/£-T& d £a*T€T 5 fcOTfc 0 > flIAfcf* 2, 2, 6, 6-fh7^f^ 

- 1 -tf^g^- (TEMPO), 4-757-2, 2, 6, 

1 -fcr^US^M-*^ 4-th'D + y-2, 2, 6, 
*5P;P- 1 -h!^;Pi?-;^^r'>, 4-^-+v-2, 2, 6, 6-^h^*^;u 

- 1 - tf^y >>-;i/3-*~>, 4, 4 , -> ? ^^;p- 1 , 3 >- 3 - 

-Ol^*v\ 2, 2, 5, 5 1 - tfo ^-^v, >?- t - 

!7*^;i,- f-p*5/h\ 2, 2->? (4-t-t^fiP7i-JW -i-tf^u;u 

- (2, 4-y^?Muo^h'j^) m<r>7.v\t^mm. mmit^>v-ovm 

(Dz?Tis)vn—**V( Fit, ^^;n^;^h>^-**^ w^h>/t 

-sT^rlM Fm, 1, l-t*X ( t -T'fJI/A-t+y) - 3, 3, 5 - h 'J / 
1M F«©/W HnA-t^t-f $?#5;WX— *-*tM Kfc£©S>7;Hr 

7;^ + y7$>itlTIJ, 7i?%)Vm&/\> Y"?v>7. 1071 (199 
9f) i^r^iXl, J. Am. Chem. Soc. , 1999, 121. 3904 ^©XSRKiESc 
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m&W)izmm?z>Jim, 

®w,~<Dwmw<r)mkW i o o %izmlu< tbBmometmmzftTmiizm 

i,fz®L9g-c-'&fcfoz&±^ mmzm^^morzL. n^ntzm^w^^u 
m&mt.^Tm(DMmfc*mxx&mt;&mifcmzm#>. •7uy?pkm&te&m 
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y. i?**-v>uz), i^Tim mm^jv, mm^^^E), 75 (n, 

Fit (s^^juyuw**^ y;i/p-;i/^ x^y-;i/& 

t;pp*>^(7)TO14^7;©^h^:t, *m&o~2 0 ot;, $f*b<«4 0-15 

^^^fC^V^Tv -100-50 "C, £f2;L< \t- 1 0 0 - — 2 0tl:^^T 

v^a&££#j^ts;i£^t^ ti7jwj^itbtti _hiST;u^u^ 

izit. n -T/^PU^A, sec-WJf^A. t-^l/'Jf^A, X 

XJK th'J'7At7^l/X a l/>^7-t>, 1, 

x^'s^r^HI^A, 1, 1 - v7x^- 3 - /^K>f jPJf 7A?5:t' 

p^*it>, u^y^ytzE), t-hym (7th>, ^^;ux^;u^ h 
y^n/\+-y-y>^£), jL-^-jim (fh7th'D77X v^-^+)->, x^ 
i/>^u p-;uv^^;i/x— t"^, > ? x^i/>^u p— ;i/>^^x— 
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7)vts u v) M.vkmk%.fo&no z. t \z& vmmrz z. trfx$z> 0 
3) *mw<DMft?nmn 

tzftmtTZo ±m&n&mt. mj&msLtfiafcz 2im±<Dt>o^LT 

H 3 ) 4 NBF 6 ^04i7> ; E^7All, (CH 3 ) 4 P B F 6 3$<D 4 iS***-'} 

^©^d h>sfca*&Eaj*, •Dvtsv&mm. 4»t> ; &^#a&, 4»x* 

f ffl U ^ SlillOl^Jt tta, MtfL iCFjSOj, LiN (CF 3 
SO,) L i C (CF 3 S0 2 ) 3 , L i C (CH 3 ) (CF 3 S0 2 ) L i CH (C 
F 3 S0 2 ) 2 , L i CH 2 (CF 3 S0 2 h L i C 2 F 5 S0 3 , L i N (C 2 F 5 S0 2 ) 2 > 
LiN (C F 3 S 0 2 h L i B (C F 3 S 0 2 ) 2 , L i PF,,, L i S b F 6 > Li 
C 10 0 Li I , L i B F 4 , L i SCN, L i As F f , NaCFjSOj, Na 
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PF 6 , NaC10 ( , Nal, N a B F 4 , N a A s F 6 > KCF 3 S0 3 , KPF t> 
KI, LiCFjCOj, NaClOj, NaSCN, K B F 4 , KPF t> Mg (C 
1 0 4 ) Mg (BF 4 ) 2 *£(D'£m<D7)ltjV&mm$:mmir2>Ztim-l:%, Z 

IT, 0. 0 0 5-8 0tJl^%, ffSKttO. 0 l~5O ; E^%0l8iT^§ a 

jjm, ^m^tmmmmt^'Mux\tmmT\zmwimizm^r^mm^m^ 

-7-4 y?^mz&Q^wfc±\zmmmftTWfcmMM*f&m-£i*. ^<^^n 
^wiz&tfzmftTm&mMmiz, -jnypmA, b> &tfc£^tmm£- 

b (pi) ^d^^7Iib«, ^ (i i) TsmztizmomLm®: 

*-$$SZ\£&0. -UryfcmVSi^ZU^V?— fe^*>h (P2) 

^a, £?i;H/^t&iT&£5£ din T^^n^^DjiLm&^^-tf^Dy ^ 

MCfe, ^:*>fc^l4£^£^#U^--fc;7**> h (P2) T&£<h^;L, :/ 
□ -y^i^^^'JT-t^^X^Tib^lcH l£3£B^*M, P2, PI, 
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'j7-t^>h^t>fiitt^ft5^ l J7-t^/>h (Pi) t^j-yfc 
itt^fS&i^'JT-t^^h (P2) *^tr#U"7--&^trRTftoT, 

$g i Htt*«woB-A-Ba^es»f^«sttf**si©ifiso2 
#j pg ^ $ n t> <d t \& & v > 0 

(1) 7D-^iA(D^ 

7)\s3>nm%LTlZ#i^T. h;i/X>8 9. 4 0 gl:y^DDhiJ^ (h'J7 
i:W77^ » ^f-^A 0 . 0 5 g (0 . 0 5mmo 1 K ^ h^v'jtf'J 
x^l/>^'J rn-Jl^y u ix- h (0:fcft&J)g (**) §SK ^l/>7-PME 

- 1 0 0 0, BiflB^ ( I V) tC*3V^Tm= 23) 22. 35g (20. Ommo 
1 ) &lM7LXi%— \zm&'&. v 5 - n -Zf^)V7 ^ >0 . 03g (0. 2mmol), 
2, 2-y^7DD7th7i;>0. 02g (0. 1 mm o 1 ) SrflPA, BWT, 
8 0 < C(CJDPSLTm^>R^^ffB^$-e:fcoS^ J K^^^^bT2 2 ftHQgiftffcl;:, 

-j^y 'J U— H (P - PME 1 0 0 0 - 1 tBST) £#fc. #*>n&P 

-PME 1 0 0 0 - 1 H ^C¥^l^^» (Mn) =122500 <D&m®.# >J V 
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(2) B-A-BmgrftmmttT<t£!®<D<£f$. 

7)Vzf>^m%TiZ&^X. N;i/X>2 0. 3 7 g(c, ^ p □ ^ ^;i^> 

//□^^yl-jUfX (h'j7xZJl/^77^ » J1/T-9A0. 0 1 g (0. 
0 1 mmo 1), P-PME1000-1 6. 13g (0. 0 5mmo 1 K X 
^U>2. 60g (2 5mmol), n-3:9?>0. 57g (5. Ommol) 
&m?LTi% — \ZM&'&* 5 >0. Olg (0. 1 mm o 1 ) £ 

An*.. *f#T, 1 0 0t:{;:MLTm£HJ&£^&£-&fco fi^jgJS^BS^bT 

re* x^u>(Dmerm\*2 6 %x$>ifz 0 m&WKDti^&mm&ft iT&mi&w. 

1/>^U P-;W^^^7 Mlii-r^^U - Ufl^>-b-PME- 1 0 0 0- 

ft^fc :/Oy^ilA<h:7*ay^$lB£<AJt^A/B=2. 0 6/1 (fi 
^&JtK Mn= 1 3 5 0 0 0 ©Wtt/)?U7-t$.oL #e>nfc## 

^ (tem) -vmmistztzz. *v bv—?M<Ds.?umftmffim&&-r2>z\ 

(3) Mtt^m&mMMmvft&L. s^ttm 

7th>25ml K^fl?£-tJr, #e.n^ilCijllfii:UTL iC 1 0 4 0. 

o 9 g&mz.Ti%-\zmM-$ j etz&, f7D> (s&fiflo 1£±kmu mm 

tz (HilUO/im). 7J^>§i^Tt^^T, CKDM^S^^^^^, 
$t$c5H~ 10MHz (EK >lf-^>XT^-^<if- (Solartron-1 

2601) zm^xmrn^ >¥-y>xMffiiz£o^*>fcmi£&mfeLfz e ^ 

(Dlfem. -t*>fcmg.\Z. 2 3tt'3. 8X10" 4 S/cm TfeoL 

*7i, ^^n^ii^s^^sosiTSs^iiitt^^M (tem) xmm 
^rffofcc ^©^^^l^tc^-r, ^i®j;d, mmmfo*y bv-zms.? 
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(1) ^Dy^iAfiD^ 

7;Hf>»BBftTlC*^T, MH>115. 8 0 glC^^DO h'JX (h'J 
7i-MX7-f» JPjr^AO. lOg (0. lmmol), ^l/>7-P 
ME- 1 0 0 0 : 2 8. 95g (26. 0 mm o 1 ) &tBZ-Tm—\zm&&. i? 
- n - 5 > 0 . 05g (0. 4mmol), 2, 2-y7DD7th7 

x 7 > 0 . 04g (0. 2mmo 1 ) *1}\\7L. mWT. 8 0 rfCflDMbTM-S-jK 

fo&ffltezn-rzo m&Kfo&Mt&VT4 8mmm\z. Kfomm&o x:\zntw~? z> 

(P-PME1000-2 ^B§-T) #e>nfeP-PME 1 0 0 0I1 ft 

» (Mn) = 70000 (S^^ 6 3 ) U V-T?& o fc e 

(2) B-A-BlMKil^^»^ 

7;U^>»B8tCTlC*ViT, h;Ux>3 2. 6 2 glI^DD^>3'/f J^>^ 
P^>^vX-JWtfX (h'J7x-M^7^» Jl^fZ^AO. 02g (0. 
02mmol), P-PME1000-2 7. OOg (0. lOramol), 7. 
^!/>6. 98g (6 7mmo l ) Jktfn -^2 ? > 0 . 5 7 g (5. Ommo 
l ) *bUx.Ti%-izm&W:. y-n-7fJ|/7S>0. 03g (0. 2mmol) 
£flDA, Jf#T, 1 0 0X;\ZfiQi&l,Tm&KfoZffl1&iSl£fco m&KJfc&fflt&V 

T4 sbsw&k:, fcfomm&ox:izi§m-?z>z.t\z& a-^^^^^^^-^fco 

*^U><Z)fi^g{b^«5 7 O^T\ £j£fS©;*7 7Attii£fr oT 

l Jlfl/>^'J 3-)l&?77 bmt-T -2>7}f U - U5 1 l/>-b-PME- 1 0 

KB$HNfc£*btt. 7*D7^At7*Py^iBtOWi, A/B= 1/6 (fi 
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^mit). Mn= 1 0 8 0 0 (XDMmWitfVT-T'&vfCo 

l i c i o 4 £o. o 7 gm^&w** mmm i tmm<D^m^-^m^m 
mmm 3 y ^$1 u - ^ h * u u >^ u 3 / * * * u 

(1) ^Dyi7iAO^ 

7)izi>nffln.Tiz&^T. hjn>6 9. 5 3 g \z, mtm [ 1 ] 0. 0 

5g (0. 5mmol), k'tr'Jv>0. 16g (1. Ommolh * b*is# 
Uxfl/>^'j3-My/^i?'JW-h (B*»IS (t*) SSL yi/>v-PM 
E - 4 0 0 , ntittt ( I V) II^OiTm= 9) 29. 80g (60 mm o 1 ) £ 
m7LT&) — \ZU^'&. 2, 2-yi'DO7th7i;>0. 0 9g (0. 5mm 
o 1) m#T, 8 0t1?l^*IS^$tfc„ S^rSJS^^^bT4 

l^W9 0%T2&ofe, SMCTHF 5 0 0mU 

JK;^^^7'Jl/-h (P-PME 4 0 0 ifflST) #f.nfcP-PME 
4 0 0(1 Mn = 55000 (1^1 1 0) Cltttt^UT-fftofc. 

(2) B - A - B i^^RB 

TJl^^H^TK&^T, hJH>14. 5 8 g fc, [ 1 ] 0. 0 

lg (0. ImmolK tftTU^VO. 03g (0. 2mmol), P-PME 
400:5. OOg (0. 0 9 mm o 1), 7k?V>1. 25g (1 2mmo 1 ), 
n-?J-^>0. llg (1. Ommol) Z1inz-T&>-'\zM£>'&, tt#T, 1 
0 O'C^tDiaT^dttCiOa^S^SrW^^-Br^o M^JK/££flfl#}bT2 5B# 
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mmz. Rfo®m&o zz\t\z&K>. a^sj&^its-ttfco 

^77hittl)#U- (X^l/>-b-PME-4 0 0 -b-Xfl/» <£>1i 

?mAt7ayt7mBt<DitmrfA/B=l. 2/1 (fi£SJ*)> Mn = 6 5 
0 0 0 <Dmm&?$V^'--C3b^fz. 
(3) iii#^@#«a?St)8lc9{i^ &iMH4M5> 

l i c i o 4 £o. o 8 gfflv^i^^, mmrni hmm<vj5&T*i*>fcmm 

(1) ^O^i/ilB©^ 

02g (0. 0 25Ut;W, 7fl/>20. 8g (2 0 0 5>J^), 
n-^^^>0. 5 7g (5^U^;W) ^JPAT^ — l:fi^« t ~^A-f 
V^D#+->H0. 0 8g (0. 2-^Pt<V^I/-hO. 
0 8g (0. 4 5 U^EJU) £iin*.TiS — £JB£«» m^T, lOOtCJPfil/T 

\stzVk. *?#§#£MEETKg£LT#U7,^U>£*#fco #6nfc#>JX^U> 
te, Mn= 2 5 0 0 

( 2 ) b - Au^a-tti* a^k^ifc©^ 
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^yxZJH:X (h'J7i-M^7^» ^f--7A0. 0 2g (0. 0 25 

u (D t#^n^u^fi/>2. 5g (o. u'J^), ^h + v 

^Ux?i/>^'j3-;R;7^'Jl/-h (0#ft&J3§ OHO §8. 7l/>7-AM 
E - 4 0 0 , mrlB^: (V I ) &C*3V>Tm= 9) 27. lg (555 U &m 
PLXi^-lzM^m. 5 >0. 0 3g (0. 2 SrJDA, 

8 O , Cl£j!)0iBLT#fi££j££M&£l±fc, #S£jKfc£IW&UT 3 5 ftffl&jfi 
Rfcft&OWZlb&TZZt.lZ&O&m&Klfc&WktS'&fto AM E — 4 
0 0 C93£<t^te6 0 KT&ofc. "P^-e, fi£i&©#^AM§?£fToT&Jl$i#:, 

fl/>^U3-J^y77hitt§*'J (Xfl/>-b-AME-4 0 0) CD 

= 1 7 8, 0 0 0©J¥U*tt#U^--T*ofc. 
( 3 ) B - A - C Mg>ft®.mft?<k&W<Dfif8. 

7 )i>3 >nm^Tiz&^x , h;ux>4 7 gic^np^>^^^;uv^p^>^ 

yiXik'X (hU7x'M^7^» Jl'f-'^AO. 02g (0. 0 25U 
(2) T»6nfc3l?U Ufl/>-b-AME-4 0 0) 1 7. 8 g(0. 
UUtJl'), 7^U;Ht'T V#;U-;i/3. 7g (18 5U^) &tfn-^ 
*>0. 57g (5 5.^)^)1) &mZ-Ti%-\zM&&. ^-n-7^75>0. 

0 3g (0. 2$UtW £Jn*-> lf#T. 8 0 < C^JnfiLT^m^JS^*M*6 

$-B-fc« &mGfcfozmteVT2 ommmmmz. %.fom&ox;\zifcm?2>z£ 

#58»Sr«ffiTfwS*UT, ^ h + ^Ulf 1/>^'J 3-M^7 7 h« 
it^^U (7^fl/>-b-AME-4 0 0- b- 7^ , JM'fV^Jl') <© 

ypmAt7ny?mBf7Uyt7mC£<D)£mtf. A/ (B + C) =1. 1/ 

1 (*£git), Mn= 1 8 9, 0 0 0©W^'j7-tfeo^o 
(4) i^#^@#«fl?StJg|cDf£§5U 3fcOf<»tt»flii 
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Licio 4 =&o. 0 8 gm^z&sft. mmm 1 tmm<D^mxm-tam^mm 

2 X 1 0 ~ 4 S/ c m-e&ofc 0 J&Hb/t^-Ol'A^T EMUglSrff o 

nrnms 

mmm irfflmvfzB - a - BM&ftt£mft?i\:&v>}&m^. lici o 4 £ 
vxmmmi tmmiz&ft^mfcmmn&mmv. &umz&tf%mmm 



i 











(S/cm) 








10 ic 




30*C 


40^ 


50X: 


60*0 


0.03 


7.2E-05 


2.0E-04 


3.2E-04 


4.4E-04 


5.4E-04 


7.0E-04 


0.05 


9.2E-05 


3.0E-04 


4.6E-04 


5.6E-04 


6.3E-04 


8.5E-04 


0.08 


2.1E-05 


6.0E-05 


1.8E-04 


3.0E-04 


4.8E-04 


5.5E-04 



1 5mmo 1 mfh7t HD77>^i2 0 0 m IK, - 7 8 t; K&^TJt 
WTIZK^U>2. 0 5g (19. 2mmol) LT 1 Bfflfi'&MffcSrfT 

5tt-&«^L/T^0> X, G P C##f©^;3l£/&L£:#U 7-liMn= 1 3 0 
0 0<7)#^tt#UT-T*$)o/l:, -D^X\ Jx.fo%k<DUm&- 4 OICKitf, Sift 
|v;7i-JHfl/>0. 3 1 mmo 1 *mXtz'&. PME-4 0 0 ; 18. 
lOg (3 6. 5mmol) ftWTU 2 B#F^tt££;£;£$il^L fz'&. J 
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Mn= 1 3 0 0 0 0(DMm&tf 1 )-? — Tr&ofco fcfoi&fr*>T- t H 

s^u- (pME4oo-b-xfi/>-b-PME4oo) <Dmm&m?z>& 

x-;1//Jn7>7^ » ;i/f-^A 0 . 05g (0. 0 5mmo 1 K mffiM2 T# 
e>n^P - PME 1000; 7. OOg (0. 1 Ommo 1 ), U;HS> 
?-)V (MM A <h BIST) 7. 0 1 g (7 Ommo 1), n-^^O. 57g (5. 
Ommol) ^iDATi^— \zMti'&. >0. 03g (0. 2 

mmo 1) £J0x., ff#T, 8 0 X;{CjDiULTa^£Jfc£^21t*: 0 m^SlS 
^FItebT2 OB^^fC, M^^^0t:{C^T?>^i{C<J:i9, S^Si^^f? 
±$1tfeo MMA<Di^$«5 5%T^ofco ^A*it$2£fT 

+ y^UXfl/>^'J hfl^T^^U - (MM A — b - PME 1 

ooo-b-MMA) <Dffim&m?&£ttmmtt : T'i\:&w&mco nznt^tt 

ti&m'ATittrWfe. 7nyl7ffiA£7nyt7mB£<Dltmrf. A/B= 1/6 (« 
^SJt)> Mn= 1 0 7 0 0 0OWtt#U7-^ofc. #6nfc## 

zzizmmM i \z&tf&tmm<D^mx'(*><Kmmzm%:i,titz\?>, 2 

3tT*2 X 1 0 - 6 S/cmT'^ofe. 



42 



WO 2004/009663 



PCT/JP2003/009328 



43 



WO 2004/009663 



PCT/JP2003/009328 



i f © i H 



1. s£ (I) 




O R 4b 

-CHCH — oA— R 5 



• • • (I) 



H: 



M*tt^^D7^iA, ROf^ (II) 



2. ypy ^«C«t, 5£ ( I I I ) 



R11 R13 



Re R a 

4 — -) 



• • • (II) 



Rio R * 2 

■4-4) 



• • • din 
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3. ^yD^«A-C^, B -A-CT^LTSa^JLTV^^a^Tfe-S^ 

£Tz>m Mm i~3 ©v^n^(^i2m©i^^@#:«^?Mo 

5. ^ (I I) -C^£tt£iiOMUmteCDfi£r^^ 5JM±-e&3;i££<l#m<h 

6. 5£ (i i i) T:^n^>mDMvm^L<Dm^mt)K 5&,±-r?&z>z\t&wm 
l -r & if ^ 2 - 5 co vi-rn^ {3 uwl<d ^ft^mwrnmn* 

9. S (I I I) ^fefrt^R 13 ^TU-;i/ST$>0, 5£ (I I I) -esi^ns 

10. ^(i) vmznzMvmLm&tiZ (in ^m^n^m^rnvmuR 

11. ^ (i) x-m^n^mKimvm^LL^, an T-a^n^^Ojgum^ 
^ din •vmznz>mv&ism&<D&m£<D^)iit «n / co n + 

(I I I))) rtU/3 0~3 0/ 1 ©i|fiHT&5££&4#«£T*ai:Jfc®2'-9 

12. ^fi^CO^i^*^ 5 , 0 0 0- 1, 000, 0 0 0 CD$&HT& & d 

<t€^<fr^if^ i~ i icov^-rn^{ciB®coi^^H^«^M„ 

1 3. 5^nffi^gi^ia^w-r^z:t§#i5[«i:-r^ii*^i~i 2co^-rn^(c 

14. mmnm^. rivxv&m,^ imyy^-VAm., 4Wx*-om, 
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16. it (I) 




$1^1, R,iR 3 H ^LTl4MltfcJ;<, R 4a £.tfR 4b teu ^ 
R 4a , R 4b pg±W» AJIftoT^TfeiK) T^sn*«o>gb 

*fi^tt§^D7^iA, J&Zfjt: (II) 

_/j 6 T \ 

4-f — p~ • • • 

R 7 Rg 

D<^iB, Rtfj* (III) 




• • • (III) 



Rn R13 

17. ^D^A-C^ B — A — C "C^p a - LTlB^'J bT -g> d i; ^^iit 
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is. ^ (i) T°mznz>wiQMi>m&W(Dm'£&tf. io^±witsw 
WLftzm&m i 6 i 7 ^aeao^M^fro 

19. ^ (I I) -C«SftSliDiBU*lfc©«£flEfl*, 5Uil±TfeSC:t&^a 

trsw*^ i6~i8 ©^*rn^»cia«©*a^#. 

2 0. i(III) T*Sn*«0agb#ffi©a^H^, 5!^J:TS5Ii:^ 

atts»*Ji i6-i 9 cDVi-rn^KE*©*a^#. 

2 1. it (I) fccfettSma*, 5~ 1 0 0m*i*nj&>cOg#T&£;i££«M»i: 

-r^ai^i 6-2 o^vi-rn^iciHrncD^a^. 

2 2. tC&tt&m^, 1 0~1 0 OC^fn^OltT^S^t^iftli 

£-r£t**B i6~2o ©v>-rnjwcK«©#a£#. 

23. s (i i i) K:^tt«R ia **TU— ^ (i i i) ti^n 

2>«C>ib^(4©a^*«5^±"C*SCi:«r#ai:"r-5III^l 6 - 2 2 <7H> 

2 4. ^ (i) T^nsnrjibifi^ (in T?«sns**0jgbJiM£;&. 
^ (i i i) T^^n^.^Digbm^cD^&ticD^;nt ((i) / (d i) + 

(I I I))) £U/3 0-3 0/ l©IBfflTfe^Ci:^#^i:-r^if^^l 6- 

2 3©^i*n^tcaa*©^a^#. 

2 5. ^M^#:Oic¥l^^*^ 5 , 000-1, 000, 0 0 0 <E>i6Hl?$> £ £ 
S3t3jfcBl 6-2 4m>ma>KiHtt<B#a'&#. 

2 6. ^^pffl»«iflijfiswr*^t*«r«t"rsai^i 6-2 5©^-rn^ 

2 7. I^IW^itL, J^O, APy'>gf^lXf«^iAD 

mmi 6-2 6 ©^rn^i:E«©^i^fl:o»a* a. 
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